To evaluate racial and ethnic disparity in blood pressure and cholesterol measurement and to analyze factors associated with any observed disparity.
T he elimination of racial and ethnic disparities in health care access and disease incidence and prognosis has assumed a high priority, as evidenced by the goals of Healthy People 2010. 1 Cardiovascular disease is the largest cause of mortality in the United States, and disparities in the screening, diagnosis, and treatment of cardiovascular disease are important potential explanations of disparities in morbidity and mortality. 2±6 Among the Public Health
Service's Healthy People 2010 goals is limiting cardiovascular mortality through the detection of risk factors such as hypertension and hypercholesterolemia. The specific goals are that 95% of Americans over the age of 18 should have a blood pressure measurement within the previous 2 years, and 80% should have a cholesterol measurement within the previous 5 years. 7 The objective of this study is to evaluate racial and ethnic disparities in undergoing blood pressure and cholesterol measurement as recommended in Healthy People 2010, and to evaluate the contribution of socioeconomic and demographic factors, perceived health status, having a usual source of care, and health insurance to any observed disparities.
METHODS
The 1996 Household Component of the Medical Expenditure Panel Survey (MEPS) was analyzed for this study. MEPS is sponsored by the Agency for Healthcare Research and Quality, and provides a sample representative of the civilian, non-institutionalized population of the United States. 8 Subjects for the 1996 MEPS Household
Component were derived from a complex probability sample with oversampling of non-Hispanic blacks and Hispanics to provide precise estimates for these populations. For this study, survey participants aged 21 and older, who participated for the year 1996, provided responses on blood pressure and cholesterol measurement and other factors of interest, and who were alive as of December 31, 1996 were studied. Data were collected by self-report or from the report of a proxy from the subject's household. The outcomes of interest were self-report or proxy respondent report of a blood pressure measurement within 2 years and a cholesterol measurement within 5 years. Race or ethnicity was the independent factor of primary interest, and included non-Hispanic black, Mexican American, other Hispanic, Asian-Pacific Islander, and non-Hispanic white. Native Americans were also evaluated; however, results for this group are not reported separately because of the small sample size (N = 112, with fewer than 100 reporting blood pressure or cholesterol measurement). Covariates included sociodemographic factors (age, gender, poverty level, education, and census region), perceived health status, health insurance status, and having a usual source of care. Age was categorized as 21 to 34, 35 to 49, 50 to 64, and 65 and older as of December 31, 1996. Poverty level was categorized according to the original MEPS classification as less than 100%, 100% to 124%, 125% to 199%, 200% to 399%, and greater than or equal to 400% of federal poverty level. Education was categorized as less than 9 years, 9 to 11 years, 12 years, 13 to 15 years, 16 years, and greater than 16 years. Census regions included Northeast, South, Midwest, and West. Selfreported health status was also categorized as in the MEPS as poor, fair, good, very good, and excellent. Health insurance was classified as Medicare only, Medicaid only, other public insurance, having private insurance at any time during 1996, and having no health insurance at any time during 1996. Having a usual source of care was categorized dichotomously.
The initial analysis included an unadjusted estimate of the prevalence of self-reported blood pressure measurement within 2 years and cholesterol measurement within 5 years by race and ethnicity. Population estimates were calculated using the MEPS sample weights and were rounded to the nearest 1,000. Multivariate logistic regression was subsequently used to analyze the relationship of blood pressure measurement and cholesterol measurement to race and ethnicity adjusting for the covariates. We also evaluated 1-way interaction terms between age, gender, and race/ethnicity. The age and gender interaction was statistically significant in the analysis of blood pressure measurement (P = .003), and the age estimates are therefore reported by gender. None of the other interactions were statistically significant. Because the outcomes are common in the population, unadjusted and adjusted prevalence ratios and their 95% confidence intervals (95% CIs) were calculated from the odds ratios and their 95% CIs to estimate relative risk. 9 Subjects with missing data were excluded from each analysis; the number varied depending on the specific calculation, and in all analyses resulted in the exclusion of less than 7% of the total sample. The original data set was constructed with SAS version 8 (SAS Corporation, Cary, NC). Variables were further categorized and all analyses performed with Intercooled Stata version 6 (Stata Corp., College Station, Tex), using methods appropriate for complex survey data.
RESULTS

Study Population
The 1996 Medical Expenditure Panel Survey Household Component study sample of 14,226 adults, age 21 or over, represented an estimated 183 million persons. A substantial proportion of the study population had 1 or more characteristics that may be associated with limitations in access to the cardiovascular preventive measures of blood pressure or cholesterol measurement; approximately 32 million (17%) were older than age 65, 20 million (11%) were non-Hispanic black, 17 million (10%) were Hispanic including Mexican American and members of other ethnic groups, 35 million (19%) had less than a high school education, 24 million (14%) were in fair or poor health, 23 million (12%) were uninsured, and 38 million (21%) reported not having a usual source of care (Table 1) .
Racial and Ethnic Disparity in Blood Pressure and Cholesterol Measurement
A racial/ethnic disparity in blood pressure measurement and cholesterol measurement was evident, with significantly lower prevalence of measurements reported by Mexican-American respondents, but not by nonHispanic black respondents compared to non-Hispanic white respondents (Tables 2 and 3) . A blood pressure measurement within the previous 2 years was reported by 77.0% of Mexican-American respondents compared to 90.8% of the non-Hispanic white respondents (unadjusted prevalence ratio 0.85; 95% CI, 0.81 to 0.89). A cholesterol measurement within the previous 5 years was reported by 50.7% of Mexican-American respondents compared to 71.3% of non-Hispanic white respondents (unadjusted prevalence ratio 0.72; 95% CI, 0.65 to 0.78). In contrast to the disparity in blood pressure and cholesterol measurement in Mexican Americans, there was a smaller disparity in blood pressure measurement (unadjusted prevalence ratio 0.94; 95% CI, 0.90 to 0.97) and no disparity in cholesterol measurement (unadjusted prevalence ratio 1.00; 95% CI, 0.93 to 1.07) for other Hispanics compared to non-Hispanic whites. Asian-Pacific Islanders also reported a lower prevalence of blood pressure measurement (unadjusted prevalence ratio 0.91; 95% CI, 0.84 to 0.96) compared to non-Hispanic whites. The corresponding difference in cholesterol measurement was not statistically significant (unadjusted prevalence ratio 0.94; 95% CI, 0.84 to 1.04). Non-Hispanic black respondents had similar reports of a blood pressure measurement within the previous 2 years (89.4% compared to 90.8% in non-Hispanic whites) and a cholesterol measurement within the previous 5 years (72.5% compared to 71.3% in non-Hispanic whites). These prevalence ratios were not significantly different than 1.0 (blood pressure measurement unadjusted prevalence ratio 0.99; 95% CI, 0.96 to 1.01 and cholesterol measurement unadjusted prevalence ratio 1.02; 95% CI, 0.98 to 1.06).
Factors Associated with Disparities in Blood Pressure and Cholesterol Measurements
Several factors were independently and significantly associated with a lower prevalence of blood pressure measurement or cholesterol measurement. Respondents with no usual source of care were significantly less likely to report a blood pressure measurement (adjusted prevalence ratio 0.87; 95% CI, 0.84 to 0.89) or cholesterol measurement (adjusted prevalence ratio 0.77; 95% CI, 0.74 to 0.81). Similarly, respondents who were uninsured were less likely to report a blood pressure measurement (adjusted prevalence ratio 0.89; 95% CI, 0.86 to 0.92) or a cholesterol measurement (adjusted prevalence ratio 0.79; 95% CI, 0.74 to 0.84) compared to those with private insurance. Other factors associated with lower prevalence of blood pressure or cholesterol measurement were younger age in males, fewer years of education, and lower income (for cholesterol measurement only).
In the multivariable analysis that adjusted for demographic factors, socioeconomic factors, geographic region, health status, and health policy relevant factors such as having a usual place of care and having health insurance, disparities in blood pressure measurement persisted in Mexican Americans and Asian-Pacific Islanders. While adjustment attenuated the disparity in Mexican Americans, these factors did not significantly impact the disparity in blood pressure measurement noted in AsianPacific Islanders. Interestingly, in the adjusted analysis, non-Hispanic black respondents were more likely to report a cholesterol measurement within the previous 5 years.
DISCUSSION
Non-Hispanic white and non-Hispanic black Americans had similar report of blood pressure measurement within 2 years and cholesterol measurement within 5 years, but a lower proportion of Mexican Americans underwent both measurements. Asian-Pacific Islanders were less likely than non-Hispanic whites to have a blood pressure measurement within 2 years. Having health insurance and a usual source of care were strongly associated with these outcomes and are likely important contributors to racial and ethnic disparities. Socioeconomic and demographic factors such as age, gender, poverty, and education may also be important determinants.
The lower proportion of Mexican-American persons reporting use of these preventive services is consistent with results from analyses of the Behavioral Risk Factor Surveillance System, 10 as is the similar ratio of nonHispanic whites and non-Hispanic blacks. In explaining access disparities observed in Mexican Americans, these results suggest that health policy initiatives aimed at increasing access to health care coverage for preventive care, linked with incentives to obtain a regular provider, have the potential to significantly reduce the disparity in blood pressure and cholesterol measurement. This is supported by the strength of the associations of being uninsured and not having a usual source of care with the outcomes, and the higher representation of Mexican Americans in these categories. However, the contribution of other factors (gender and age distribution, poverty, and education) suggests that increasing the availability of health insurance and sources of care would reduce, but may not eliminate, the Mexican-American disparity for access to these preventive services. Hispanic Americans represent a heterogeneous group including Mexican Americans, Cuban Americans, Puerto Ricans and members of other ethnic groups. Our findings highlight the importance of evaluating these ethnic groups separately, and suggest that Hispanic disparities in access to these preventive services are concentrated in the Mexican-American population.
Estimates for Asian-Pacific Islanders are not as precise as those for other racial/ethnic groups because of the smaller sample size. However, this group is significantly less likely than non-Hispanic whites to report blood pressure measurement in both unadjusted and adjusted analyses. The lack of effect for the risk factors analyzed in this study is of interest, and presents a marked contrast to the effect of these factors on Mexican-American disparities. The Asian-Pacific Islander group is also quite heterogeneous and less well studied than other ethnic populations. 11 We hope the potential reasons for this disparity will be addressed in future analyses.
For non-Hispanic blacks overall, blood pressure and cholesterol measurement was comparable to non-Hispanic whites, suggesting that detection of hypertension and hypercholesterolemia may be similar in these groups. Current underdetection of high blood pressure and cholesterol may not contribute to the higher incidence of cardiovascular disease mortality in non-Hispanic black Americans. Other factors such as the severity of hypertension and hypercholesterolemia, the responsiveness of these risk factors to currently available therapies, and the adequacy of subsequent care may explain the current disparities in cardiovascular disease. It is also possible that detection of these risk factors differed in the past, and that the current differences in cardiovascular mortality may be partially due to previous underdetection and undertreatment. In this case, disparities in cardiovascular mortality may narrow in the future. This analysis also found that the prevalence of cholesterol measurement for non-Hispanic blacks is significantly greater compared to non-Hispanic whites after adjusting for the covariates. The reasons for this are not clear, but perhaps indicate a higher average concern for cardiovascular risk modification in nonHispanic black Americans with access to care, or recognition on the part of health care providers that non-Hispanic blacks are at particularly high risk for cardiac mortality. Several factors other than race and ethnicity are independently associated with lower prevalence of blood pressure and cholesterol measurement, including younger age, poverty (for cholesterol only), and fewer years of education. Younger respondents (particularly males) are much less likely to report the recommended blood pressure and cholesterol measurement. This may be due in part to the lack of agreement on the benefits of cholesterol lowering in younger adults, as evidenced by the variety of screening recommendations available. 12±14 With the evidence accumulating on the risk of high cholesterol in younger years on long-term outcomes, 15 the results of primary prevention trials, 16, 17 and the known early onset of arteriosclerosis, 18, 19 a greater consensus on screening younger adults may be forthcoming. It is probable that increased screening for hypercholesterolemia in younger adults would also increase blood pressure screening, as a provider visit would generally include blood pressure measurement. Increased efforts by providers to screen younger adults, as well as public health campaigns directed toward younger adults, might help improve cardiovascular risk factor detection and contribute to achieving the Healthy People 2010 goals. Strengths of this analysis include the use of the MEPS, a nationally representative sample of the noninstitutionalized U.S. population with data on socioeconomic status, health status, and other factors associated with access to health care. We analyzed the potential causes of disparities in access to 2 important cardiovascular preventive services for populations of special interest, an area in which further action is needed. 20 Hypotheses generated by this analysis suggest both long-term policy initiatives (based on poverty and education disparities) and short-term initiatives (based on availability of health insurance and usual care) may be needed to eliminate racial and ethnic disparities for these preventive services.
Limitations include the cross-sectional study design, which does not allow a cause and effect relationship to be established between outcomes and risk factors. It is possible that other confounding factors explain the association of the predictive factors with the reporting of blood pressure and cholesterol measurement. An additional limitation is the use of self-reported data for the variables analyzed. If self-report systematically differs by race/ ethnicity, the resulting risk estimates would be biased. However, in a national survey of this size and quality, systematic errors of sufficient magnitude to invalidate the results are unlikely. A limited analysis of the Behavioral Risk Factor Surveillance Survey has indicated that selfreport of preventive services has high sensitivity and intermediate specificity. 21 This would result in more subjects reporting preventive services when they had not actually received them. While this may artificially elevate the proportions measured and result in optimistic estimates of achieving Healthy People goals, there is no evidence that it should influence estimates of racial disparities. This analysis adjusts for health status, and the increased reporting of blood pressure and cholesterol measurement in those with fair or poor health may be due to their current access to health care. We did not adjust for specific acute or chronic illnesses resulting in a visit to a physician or admission to a hospital, because this would correlate highly with blood pressure measurement and to a lesser extent with cholesterol measurement. Although this factor may explain some variation in obtaining a recent blood pressure or cholesterol measurement, it is not likely to impact population estimates of racial and ethnic differences in these outcomes.
In conclusion, compared to non-Hispanic white Americans, Mexican Americans and Asian-Pacific Islanders are less likely to report having a blood pressure measurement as recommended by Healthy People 2010. Mexican Americans are also less likely to report cholesterol measurement within 5 years. Sociodemographic factors, perceived health status, health insurance, and having a usual source of care are associated with the racial and ethnic differences in these important preventive services. Health policies directed toward improving health insurance coverage and access to a usual source of care, as well as interventions to reduce disparities in education and income, may be needed to fully eliminate disparities in blood pressure and cholesterol measurement.
